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Abstract

Inequivalent standard-like “observable sector” embeddings in Z3 orbifolds with two discrete
Wilson lines, as determined by Casas, Mondragon and Munoz, are completed by examining all
possible ways of embedding the “hidden sector.” The hidden sector embeddings are relevant to
twisted matter in nontrivial irreps. of the Standard Model and to scenarios where supersymme-
try breaking is generated in a hidden sector. We find a set of 606 models which have a hidden
sector gauge group which is viable for dynamical supersymmetry breaking. Only four different

hidden sector gauge groups are possible in these models.
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One of the distasteful aspects of four dimensional heterotic string phenomenology is the glut
of vacua possible in the most elementary compactification schemes. Even the lowly Z3 orbifold
[1] admits an enormously large number of low energy effective theories, once nonstandard
embeddings—including discrete Wilson lines—are allowed. However, it was pointed out some
time ago by Casas, Mondragon and Munoz (CMM) that most of the embeddings are actually
redundant, and only a relatively small set of inequivalent embeddings exist [2].

In such models, the embedding is expressed in terms of four vectors, V, a, a3, as, satisfying

3‘/, 3a; € AE‘ngga (1)

where Ag, g, is the Eg x Eg root lattice. It is convenient to denote the vector formed from the
first eight entries of V' by V4 and the vector formed from the last eight entries of V' by Vg, so
that

V = (Va; VB), 3V4,3Vp € Apg,, (2)

where Ap, is the Eg root lattice. Similar definitions are made for a;. V4, a;4 embed the orbifold
action into the first Fg, while Vg, a;5 embed the orbifold action into the second Eg. For discrete
Wilson lines, this has the effect of breaking each Es down to a rank eight subgroup:

Es(A) — Go, Es(B) — Gy, (3)

where GGp and G’y are the observable and hidden sector gauge groups respectively. Typically,
Go and Gy contain one or more U(1)’s, as required to conserve rank. We note that one must be
careful not to take the term “observable sector” too literally in these models since twisted fields
charged under the nonabelian factors of G are typically also charged under U(1)’s contained
in Gg.

Three generation constructions with

Go = SU(3) x SU(2) x U(1)®, (4)

can be obtained by choosing as to vanish [3]. CMM have determined all inequivalent observable
sector embeddings of this type, with the additional requirement of (3, 2) irreps. in the untwisted
sector. It is suprising that only nine exist; they are displayed in Table 1. This does not mean that
only nine models of this type exist. CMM have left the hidden sector embedding unspecified and
the purpose of this paper is to enumerate the allowed ways (modulo equivalences) of embedding
the hidden sector. This is not only important because twisted sector irreps. under (4) and their
U(1) charges depend on Vpg,a;p, but also because Gy and the nontrivial matter irreps. under
it play a crucial role in models of dynamical supersymmetry breaking [4].

The allowed ways of completing the embeddings of Table 1 may be determined from the
consistency conditions (which ensure world sheet modular invariance of the underlying theory)
presented in ref. [3]:

3Vp € AEg; 3a;g € AES, (5)



CMM # 3Va 3a14 3aza

1 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,2,0,0,0) (0,0,0,0,0,0,2,0)
2 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,-1,0,0)  (0,0,0,0,0,0,2,0)
3 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,0,1,0) (0,0,0,0,0,2,1,1)
4 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,0,1,0) (0,0,0,0,0,0,2,0)
Y (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,-1,1,-1) (0,0,0,0,0,2,1,1)
6 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,2,1,0) (0,0,0,0,0,1,1,2)
7 (-1,-1,0,0,0,2,0,0) (1,1,-1,-1,-1,2,1,0) (0,0,0,0,0,0,2,0)
8 (-1,-1,0,0,0,1,1,0) (1,1,-1,-1,-1,1,1,1) (0,0,0,0,0,1,2,1)
9 (-1,-1,0,0,0,1,1,0) (1,1,-1,-1,-1,-2,0,1)  (0,0,0,0,0,0,0,2)

Table 1: Observable sector embeddings.

3V -V eZ, Sai-ajEZ, 3V -a; € 7. (6)

For example, the first embedding in Table 1, which we will refer to as CMM 1, has 9V 4-a,4 = —2.
Then the hidden sector embeddings which complete CMM 1 must satisfy 9V - a;5 = 2 mod 3.
Even once these constraints and trivial permutation and sign redundancies such as

Vi Vg

aip | < £ | afp |, VI, J (7)
I J

G3p asp

are eliminated (only the “+” sign may be taken in cases where 3V, 3a;p or 3asp are half-integer
valued because of (5)), the number of consistent hidden sector embeddings is vast (10* ~ 10°).
However, just as with the observable sector embeddings, the equivalence relations pointed out
by CMM allow for a dramatic reduction when one determines the physically distinct models.

We have carried out an automated reduction using the equivalence relations of CMM, which
they have enumerated (i) through (vi). Operations (ii) through (v) would affect the observable
embedding and are thus irrelevant to our analysis. This leaves two types of equivalence relations
for our analysis: (i) addition of an Ag, vector to any of Vg, a;p; (vi) simultaneous Weyl reflection
of the embedding vectors Vg, a;p by a nonzero Fg root. Most of the redundancies related to these
two operations can be eliminated by imposing bounds on the entries of Vg, a;p and ordering
and sign conventions, at each stage in the analysis, as we now describe.

Operation (i) corresponds to invariance under the translation group T on Ag, and (vi) is
the invariance under the Es Weyl group W. Respectively, these are generated by the action on
P € R® under the simple roots o;:

ti + P—P+aq, (8)



w; : P—P—(P-a)o, (9)
T = {Lt,t; " tit;,...}, (10)
W = {l,wi,wiwj,...}. (].].)

It is convenient to define elements T, € T by
T,P=P+/¢, le AEg' (12)

With this notation, there is a useful theorem which we can prove: if W; € W and T, € T, then
171, € T s.t. W1, =T, W;. To see this, we compute

WiT,P = Wy(P + () = WP + WiL. (13)

Clearly 3 k € Ap, s.t. Wl = k.

Because of this, any sequence of operations (i) and (vi) can be represented in the form
titj ... tywmwy, . .. w, = T;W,. Redundancies related to different choices of T; can be eliminated
by reducing Vg, a;p to a minimal form: (a) [3V4| < 2 and |3alg| < 2, V I; (b) no more than
one entry of each these vectors has absolute value 2. For example, if any entry [3VA| > 2, then
we can reduce to [3VE| — 0,1,2 by a transformation of the form (12). Similarly, any pair of
+2’s can be reduced to a pair of +1’s. Thus, we can always reduce to a form where at most
one element of 3V has magnitude 2 and all others are 0, +1. This effectively mods out by all
members of T except those which exchange (...,2,...,1,...) = (..., =1,...,—=2,...) in 3V
by adding 3¢ = (...,—3,...,—=3,...). This is no matter since such operations can always be
represented by Weyl reflections, as we now discuss.

Weyl reflections using roots of the form (1,—1,0,...,0) exchange two entries. Weyl re-
flections using roots of the form (1,1,0,...,0) exchange two entries and flip both signs. (Un-
derlining indicates that any permutation of entries can be taken.) We will refer to these as
“integral” Weyl reflections. The second type uses roots of the form (+1/2,...,+1/2) with an
even number of positive entries, and we will refer to these as “half-integral” Weyl reflections.
These tend to have more dramatic effects. For example, 3Vp = (1,...,1) can be reflected to
3Ve = (2,2,0,...,0), which can then be transformed to 3V = (1,1,0,...,0) using operation (i)
and an integral Weyl reflection. The Weyl group of Ejg is nonabelian and has order 696 729 600
while there are only 120 positive roots [5]. Thus, the generic elements of W cannot be writ-
ten as a reflection by a single root, and the order of reflections matters. We can eliminate
redundancies related to integral Weyl reflections by enforcing ordering and sign conventions
on the embeddings. With this in mind, we define a canonical form for a given embedding
{VB,a1p,a3}: (a) each vector is put into minimal form using operations of type (i); (b) all
entries of Vg are set positive using integral Weyl reflections; (c¢) using integral Weyl reflections,
entries in V are ordered such that VI >V for I < J; (d) if VA = 0 then aly > 0 is fixed using
integral Weyl reflections; (e) using integral Weyl reflections which leave Vg undisturbed, entries



in a;p are ordered such that aly > afp for I < .J wherever possible; (f) if Vi = alz = 0 then
aip > 0 is fixed using integral Weyl reflections; (g) using integral Weyl reflections which leave
Vg and a;p undisturbed, entries in azp are ordered such that aly, > ajy for I < J wherever
possible. Transforming all embeddings {Vp, a1p,a3p} to canonical form, we arrive at a set for
which no two are related by operations of type (i) and purely integral Weyl reflections. This
leaves us to consider equivalences involving half-integral Weyl reflections.

Let W; be a Weyl reflection by the nonzero root e; and let W; be a Weyl reflection by
the nonzero root e;, neither of which are necessarily simple. It is not difficult to check that
W,W;W; = W, with W}, a Weyl reflection by a nonzero root e, = e; —(e;-¢;)e;. It is also easy to
show that W;W; = 1 for any nonzero root e;. Let us specialize these results and denote integral
roots with undotted subscripts from the beginning of the alphabet, e,, ey, ... and half-integral
roots with dotted subscripts from the beginning of the alphabet, e;4,¢;,.... It should be clear
that e, — (eq - €q)€, is a half-integral root since e; - €, € Z. Then we find W, W, W, = W, with
W; a Weyl reflection by the half-integral root e; = e; — (e - €,)€,. Two important results then
follow:

WWo = W W W W, = W, W, ~ W, (14)

W W, W, = W W, W W, W, W W, = W, W, ~ Wi (15)

The last step in each formula corresponds to the equivalence addressed by going to canonical
form, since we mod out by integral Weyl reflections at the end. Relation (14) tells us that
an integral Weyl reflection followed by a half-integral Weyl reflection is equivalent to a single
half-integral Weyl reflection. Thus, if we check for equivalences under all half-integral Weyl
reflections and always fix to canonical form as a final step, there is no need to check for equiv-
alence under an integral Weyl reflection followed by a half-integral Weyl reflection. Eqn. (15)
demonstrates how integral Weyl reflections can be pushed to the left by repeated applications
of the method employed in (14). From these considerations we find that it is sufficient to check
for equivalences under strings of half-integral Weyl reflections only, remembering to always fix
the final result to canonical form.

In our automated analysis, we first generated a list of all possible consistent embeddings
of the hidden sector, constraining them to be of minimal form. Since all embeddings can be
reduced to minimal form by way of operation (i), we are assured that this list is complete. We
then fixed each embedding to canonical form, as described above. Next we took 1, 2 and 3
half-integral Weyl reflections of these embeddings, followed by a transformation to canonical
form, and eliminated redundant embeddings. The initial list of ~ 10* minimal embeddings
(encompassing all nine CMM observable sector embeddings) was thereby reduced to a mere 733.
This list is guaranteed to be complete, but entries of the list are not necessarily inequivalent.
Because the Weyl group is so large, it proved to be impractical to act on each of the initial
embeddings with each of its elements. It also proved impractical to perform four or more
half-integral Weyl reflections. The number of positive half-integral roots is 64 (negative roots



Case Gr
1 SO(10) x U(1)?
SU(5) x SU(2) x U(1)?
SU(4) x SU(2)? 1)3
SU(3) x SU(2)? 1)
SU(2)? x U(1)8

x U(
x U(

Tt = W N

Table 2: Allowed hidden sector gauge groups G-

generate the same Weyl reflections because the operation is even in the root used); four Weyl
reflections would have required ~ 107 different operations for each embedding. However, already
in going from 2 half-integral Weyl reflections to 3 half-integral Weyl reflections, the list did not
shrink by much. It would appear that though there may be some equivalences remaining, there
should not be very many.

We have, in addition, determined the hidden sector gauge group Gy for each of the 733
embeddings. Only five Gz were found to be possible, displayed in Table 2. This is remarkable,
considering that one might naively expect a large subset of the 112 breakings of Fs to be present
[6]. Apparently, demanding (4) has a significant effect on what is possible in the hidden sector
in these models.

In the Appendix, we present lists of the hidden sector embeddings which complete the CMM
analysis. We have not displayed Case 5 G models, since we do not regard them as affording
viable scenarios of hidden sector dynamical supersymmetry breaking. They are, however, avail-
able from the author upon request. Eliminating the Case 5 Gy models from the total of 733,
we are left with 606 models. Also not included is the enumeration of the spectrum of massless
matter for these models, with their U(1) charges. We have begun this analysis and hope to
present interesting examples and a summary of general features in a later publication.
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Appendix

To construct the full 16-dimensional embedding vectors V, ay, as, simply take the direct sum of
a CMM observable sector embedding (labeled by subscript A) and a hidden sector embedding
(labeled by subscript B) from a corresponding table:

V = (Va; Vp), a1 = (a14;a1), as = (asa; azp). (16)

For instance, the observable sector embedding CMM 1 from Table 1 may be completed by any
of the embeddings in Table 3. Any other hidden sector embedding which is consistent with
CMM 1 will be equivalent to one of the choices given in Table 3. It should be noted that CMM 8
and CMM 9 each allow two inequivalent hidden sector twist embeddings Vg; as a consequence,
two hidden sector embedding tables are given for each. We have abbreviated Gy by the cases
defined in Table 2.

Table 3: CMM 1, 3V = (2,1,1,0,0,0,0,0).

| # | 3a1B | 3a3p | Gu || # | 3a1B | 3azp | Gu |

1] (-2,0,0,0,0,0,0,0) | (0,1,-1,0,0,0,0,0) 1] 2] (02000000 | (-1,0-1,0,0,0,0,0) 1

31 (02,000,000 | (1,0,1,0,0,0,0,0) 1 4] (2,0,0,00000) | (0,0,021,1,1,1) 2

5 (1-1-1,1,0,0,0,0) | (-2-1-1-1,1,00,0) | 2| 6| (1,-1-1,1,0,0,0,0) | (2,1,1,1,1,0,0,0) 2

71 (1,1,0,1,1,0,00) | (-1,-1,0,0,0,0,0,0) 2 | 8] (-1,1,0,1,1,00,0) | (0,0,0,1,-1,0,0,0) 2

9 | (-1,1,0,1,1,0,0,0) | (1,1,0,0,0,0,0,0) 2 [ 10 | (0,1,1,1,1,0,0,0) | (0,0,0,1,-1,0,0,0) 2
11 ] (0,1,1,1,1,0,00) | (0,1,-1,0,0,0,0,0) 2 [ 12 ] (0,2,0,0,0,000) | (0,0,0,2,1,1,1,1) 2
13 | (1,1-1,1,0,000) | (-2-1-1-1,1,000) | 2 || 14 | (L,1-1,1,0,0,0,0) | (2,1,1,1,1,0,0,0) 2
15 | (-2,0,0,0,0,0,0,0) | (0,0,0,1,1,0,0,0) 3016 | (-1,1,0,1,1,00,0) | (-2-1,-1,1,1,0,00) | 3
17 | (-1,1,0,1,1,0,0,0) | (2,1,1,-1,-1,0,0,0) 3118 | ((1,1,01,1,000) | (LLI-1-1L,L,L1) | 3
19 | 0,LL1,1,0000 | (2-1,1,1,1,00,0) | 3| 20 | (0,1,1,1,1,0,0,0) | (2,1,1,-1,-1,0,0,0) 3
21 | (0,1,1,1,1,000) | (LLL-L-LLLL) | 3] 22| (0,2,00,0000) | (0,0,0,1,1,0,0,0) 3
23 | 2 1L0L11,L1) | (0,0,021-1-1-1) | 3| 24| (01,-21,1,1,1,1) | (0,0021-1-1-1) | 3
25 | (-2,0,0,0,0,0,0,0) | (0,2,1,1,1,1,0,0) 426 | ((1-1-1,1,0,0,0,0) | (0-1,-2,0,1,1,1,0) 4
27 | (L,L01,1,0,00) | (2-1-1,0-1,1,00) | 4 | 28 | (-1,L0,1,1,0,0,0) | (-2,0,1-1,-1,1,0,0) | 4
29 | (-1,1,0,1,1,0,0,0) | (-2,1,0,0,0,1,1,1) 4130 | ((1,1,0,1,1,0,0,0) | (2,1,1,1,0,1,0,0) 4
31| (-1,1,0,1,1,0,00) | (2-1,0,0,0,1,1,1) 432 | (1,1,0,1,1,00,0) | (0,0,0,2,1,1,1,1) 4
33 | (-1,1,0,1,1,0,0,0) | (0,0,0,0,0,1,1,0) 4 34| (0,0-1,1,1,1,0,0) | (2,L,0-1-1-1,00) | 4
35 | (0,0-1,1,1,1,0,0) | (2-1,0,1,1,1,0,0) 4136 | (0,1,1,1,1,000) | (-2-1-1,0-1,1,0,0) | 4
37 | (01,1,1,1,0,00) | (-2,1,0,1,1,1,0,0) 4|38 (0,1,1,1,,0,0,0) | (2,0-1-1,-1,1,0,0) | 4
39 | (01,1,1,1,000) | (2,1,1,1,0,1,0,0) 4140 | (01,1,1,1,0,0,0) | (0,0,0,2,1,1,1,1) 4
41| (0,1,1,1,1,0,0,0) | (0,0,0,0,0,1,1,0) 442 [ (01,1,1,1,0,0,0) | (0-1,2,0,0,1,1,1) 4
43| (0,2,0,0,0,000) | (-2,0,1,1,1,1,0,0) 4 || 44| (020000000 | (2,0-1,1,1,1,0,0) 4
45 | (L0,0,1,1,1,00) | (-2,1,0,0,0-1,1,1) 4] 46 | (L0,0,1,1,1,00) | (2,0-1,1,0,0,1,1) 4
47 | (L1-1,1,0,00,0) | (-2,0,1,0,1,1,1,0) 4|48 | (2,1-L,LL,1,1,0) | (-2,0,1,1,1,1,0,0) 4




Table 3: (continued) CMM 1, 3V = (2,1,1,0,0,0,0,0).

‘ # ‘ 3a1p ‘ 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu ‘
49 | (21-1L,11,1,10) | (0-2-1,00-1-1,1) | 4 [ 50 | (2-1-1,1,1,1,1,0) | (-2-1-1,0,00-1,1) | 4
51| -L-L,L1,1,1,0) | (LLLL-1-1-1,1) | 4 | 52 | -1 1,L,1,1,1,0) | (02,1,0,1,-1,-1,0) | 4
53 | (2-1-1,1,1,1,1,0) | (0,0,0,2,1,1-1,1) 4|54 | 2-1-1,1,1,1,1,0) | (0-1,2,1,1,1,0,0) 4
55 | 210,110,001 | (-21,000-1-1-1) | 4] 56| 21,0,L1,1,1,1) | (-2,1,0,1,1,1,0,0) 4
57 | CL0LLLLL) | (2-1,000-1-1-1) | 4

Table 4: CMM 2, 3V = (2,1,1,0,0,0,0,0).

# ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
1] (-2,0-1,1,0,0,0,0) | (-1,0,-1,0,0,0,0,0) 1] 2] (-2.0-1,1,0,00,0) | (1,0,1,0,0,0,0,0) 1
31 (-2,1,1,0,0,0,0,0) | (0,1,-1,0,0,0,0,0) 1 4] (2,0-1,1,0,00,0) | (-2-1-1,1,1,0,0,0) 2
51 (-2,0-1,1,0,0,0,0) | (2,1,1,-1,1,0,0,0) 2 | 6] (-2,1,1,0,0,0,0,0) | (0,0,0,2,1,1,1,1) 2
71 (LO0LLLLL) | (2-1,-1,000-1-1) | 2] 8| (1,0,0,1,1,1,1,1) | (2,1,1,1,1,0,0,0) 2
9 [ (1,00, L1111 | (L,LL,1,1,1,L,1) 2 [ 10 | (1,0,0,,1,1,1) | A1 1-1-1-1,-1-1) | 2

11 | (2,0,0,1,1,0,0,0) (0,0,0,1,-1,0,0,0) 2| 12| (2,0,0,1,1,0,0,0) (0,1,-1,0,0,0,0,0) 2
13 | (-L1-1,1,1,1,0,0) | (-1-1,0,0,0,0,0,0) 2 | 14 | (-1,1-1,1,1,1,0,0) | (0,0,0,0,0,0,1,1) 2
15 | (-11-1,1,1,1,0,0) | (1,1,0,0,0,0,0,0) 2 [ 16 | (0,2-1,1,0,0,0,0) | (-2-1,-1,1,1,0,0,0) 2
17 | (0,2-1,1,0,0,0,0) | (2,1,1,-1,1,0,0,0) 2 18 | (1,0-1,1,1,1,1,0) | (-1,0-1,0,0,0,0,0) 2
19 | (1L,0-1L,1,1,1,1,0) | (1-1,-1,1,1,1,1,1) 2 [ 20 | (1,0-1,1,1,1,1,0) | (1,0,1,0,0,0,0,0) 2
21 | (22,0-1,1,0,0,0.0) | (-LL1-1,1,1,1,1) 322 | (2,0-1,1,0,0,0,0) | (0,0,0,0,1,1,0,0) 3
23 | (-2,1,1,0,0,0,0,0) | (0,0,0,1,1,0,0,0) 3 24 | (2,0,0,1,1,0,00) | (-2-1-1-1-1,0,0,0) 3
25 | (2,0,0,1,1,0,0,0) | (2,1,1,1,1,0,0,0) 326 | (2,00,1,1,000) | (LLI1,1,1,1,1) 3
27 | (LI L,1,1,1,00) | (-2-1,-1,0-1-1,0,0) | 3 || 28 | (-1,1-1,1,1,1,0,0) | (2,1,1,1,1,0,0,0) 3
20 | (LOL111,1,0) | (LIA1-1-1-1,1) | 3 || 30 | (-2,0-1,1,0,0,0,0) | (-2,0,1,0,1,1,1,0) 4
31| (-2,0-1,1,0,0,0,0) | (-2,1,0,-1,1,1,0,0) 4 32 | (-2,0-1,1,0,0,0,0) | (0,2-1,-1,1,1,0,0) 4
33 | (2,1-1,0,0,0,0,0) | (-2,1,0,1,1,1,0,0) 4| 34 | (-2.1,1,0,0,0,0,0) | (0,2.1,1,1,1,0,0) 4
35 | (-1,0,0,1,1,1,1,1) | (-2,1,0,1,1,0,0,-1) 436 | (2,0,0,1,1,00,0) | (-2-1,-1,1,0,1,0,0) 4
37 | (2,0,0,1,1,0,00) | (-2,1,0-1-1,1,0,0) 438 ] (2,0,0,1,1,0,00) | (2,0-1,1,1,1,0,0) 4
39 | (2,0,0,1,1,0,0,0) | (2,1,1,0,-1,1,0,0) 440 | (2,0,0,1,1,0,0,0) | (0,0,0-1,-2,1,1,1) 4
41| (2,00,1,1,0,0,0) | (0,0,0,0,0,1,1,0) 4 [ 42 [ (2,0,0,1,1,0,0,0) | (0-1,-2,0,0,1,1,1) 4
43| (L1-1,1,1,1,0,0) | (-2-1,-1,1,0,0,1,0) 4 24 | (LI1,1,1,1,00) | (-2,0,1,1,-1,-1,0,0) 4
45 | (LL-LLL1,00) | (2,1,0-1-1-1,00) | 4| 46 | (1,1-1,1,1,1,0,0) | (-2,1,0,1,1,1,0,0) 4
47 | (L1-1,1,1,1,0,0) | (2,1,1,0,0,-1,1,0) 4 | 88 [ (0-1-1,1,1,1,1,0) | (0-1,2,0-1-1-1,0) 4
49 | (0,2-1,1,0,0,0,0) | (2-1,0-1,1,1,0,0) 4 50 | (0,0-2,1,1,0,0,0) | (0,0,0,2,1,1,1,1) 4
51| (LOALLLLL0) | (-2-1-1,0,0,1,-1,0) | 4 || 52 | (1,0,1,1,1,1,1,0) | (-2-1,-1,1,0,0,0,1) 4
53 | (LO1,1,1,1,1,0) | (-2,0,1,1,1,1,0,0) 454 | (LOL1,1,1,1,0) | (2,1,1,1,1,0,0,0) 4
55 | (LOL,1,1,1,1,0) | (2,0,-1,1,1,1,0,0) 456 | (1,01,1,1,1,1,0) | (0,0,0,1,0,0,-1,0) 4




Table 5: CMM 3, 3V = (2,1,1,0,0,0,0,0).

# ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
1] (-2,1-1,0,0,0,0,0) | (-2-1,1,0,0,0,0,0) 1] 2] (2.1-1,0,0,00,0) | (2-1-1,0,0,0,0,0) 1
31 (2-1-1,0,0,0,0,0) | (-2,1-1,0,0,0,0,0) 1 4] (2,0,0,1,1,000) | (0,2,0,1,1,0,0,0) 2
51 (-2,0,0,1,1,0,00) | (0,1,-2,0,-1,0,0,0) 2 | 6] (-2,1-1,0,0,0,0,0) | (0-1,0,1,1,1,1,1) 2
71 (2,1,0,1,0000) | (2,1,0,0,1,0,0,0) 2 | 8] (2.1,0,1,00,00) | (0,0.2-1,1,0,0,0) 2
9 [ (LLOLLLLO) | (2,1,0,0,0,0,0,1) 2 [ 10 | (LLOL,LLL,0) | (-1,0,1,1,1,1,1,0) 2

11| (LL0LL1,1,00 | (0,1,1,1,1,1,1,0) 2 | 12 | (2-1-1,0,0,0,0,0) | (1,0,0,1,1,1,1,1) 2

13 | (02,0,1,1,000) | (-2,0,0,1,1,0,0,0) 2 [ 14 | (0,2,0,1,1,0,0,0) | (2,0,1,0,-1,0,0,0) 2

15 | (02,0,1,1,0,00) | (0,0.2,1,1,0,0,0) 2 [ 16 | (0,1,-2,1,0,00,0) | (-2,0,0-1,1,0,0,0) 2

17 | (0,1,-2,1,0,0,0,0) | (0,1,-2,0,1,0,0,0) 2 [ 18 | (-2,0,0,1,1,0,0,0) | (-2,0,0-1,-1,0,0,0) 3

19 | (-2,00,1,1,00,0) | (2-1,-1,0,0,0,0,0) 320 | (-2,1-1,0,0,0,0,0) | (0,2,0,1,1,0,0,0) 3

21 | (LLOLLLL0) | (0,0 1-1-1-1-1,1) | 3 || 22 | (2-1-1,0,0,0,0,0) | (-2,0,0,1,1,0,0,0) 3

23| (0,20,1,1,00,0) | (-2,1-1,0,0,0,0,0) 3 24 (0,2,0,1,1,0,0,0) | (0,2,0-1-1,0,0,0) 3

25 | (-2,0,0,1,1,0,0,0) | (-2,0,0,1,0,1,0,0) 4126 | (2,001,1,000) | ((1-1-1,1-1,1,00) | 4

27 | (-2,0,0,1,1,0,0,0) | (2,1,0,0,0,1,0,0) 4 28 [ (-2,0,0,1,1,0,0,0) | (0,0,-1,1,1,1,1,1) 4

29 | (-2,0,0,1,1,00,0) | (0,1,1,1,1,1,1,0) 4130 | (-2,0,0.1,1,000) | (1,0,0-1-1,1,1,1) 4

31| (-2,0,0,1,1,00,0) | (L1-1,1,-1,1,0,0) 4|32 | (2,1-1,00,0,0,0) | (-1-1,-1,1,1,1,0,0) 4

33 | (-2,1-1,0,0,0,0,0) | (1-1,1,1,1,1,0,0) 4|34 | (LA-1,1,1,1,0,0) | (-2,0,0,1,0,-1,0,0) 4

35 | (-1-1,-1,1,1,1,0,0) | (0,1,1,1,1,-1,1,0) 4036 | (2,1,0,1,0000) | (-1,0,1,1,1,1,1,0) 4

37 | (LLOLLL,0) | (1-1-1,1,1,0,0,1) 438 | (LLOLLLL0) | (2,0,1,1,0,0,0,0) 4

39 | (LLOALLL0) | ((LOL1-11-1,0) | 4] 40 | (L,1L,0,,1,1,1,0) | (-1,1,00-1-1-1,1) | 4

4| (LL0L1,L,L,0) | (-1,1,0,1,1-1-1,0) 4 42| (LL01,1,L,L0) | (-1,1,0,1,1,1,0,1) 4

43| (1,1,0,11,1,1,0) | (0-2,1,1,0,0,0,0) 4| 44 | (LL00,1,1,1,0) | (0,0,2,0,0,0-1,1) 4

45 | (LLOLLLLO) | (0,0,2,1,1,0,0,0) 446 | (LLOLLLL0) | (0,L,1,1,-1-1,-1,0) 4

A7 | (LL000,1,1,0) | (1-1,1,0,0-1-1,1) 4|48 | (LL00,1,1,1,0) | (1,1-1,1,1,0,0,1) 4

49 | (2-1-1,0,0,0,0,0) | (1,1-1,1,1,1,0,0) 4150 | (02,0,1,1,0,0,0) | (-1-1-1-1-1,1,00) | 4

51| (0,2,0,1,1,000) | (2,1,0,0,0,1,0,0) 4] 52| (02,0,1,1,000) | (-10,1,1,1,1,1,0) 4

53 | (0,20,1,1,00,0) | (-1,0,1,0-1,1,1,1) 4 | 54 (0,2,0,1,1,0,0,0) | (0,1,-2,0,0,1,0,0) 4

55 | (0,2,0,1,1,0,0,0) | (0,0-1,1,1,1,1,1) 456 | (0,20,1,1,0,0,0) | (0,2,0,1,0,1,0,0) 4

57 | (0,2,0,1,1,0,0,0) | (0-1,0-1-1,1,1,1) 4[58 | (02,0,1,1,0,0,0) | (1,1-1,1-1,1,0,0) 4

59 | (0,2,0,1,1,00,0) | (LO,0,L,1,1,1,1) 460 (020,1,1,000) | (1-1,1-1,-1,1,0,0) 4

61| (0,1,2,1,0,00,0) | (-1,1,0,1,1,1,1,0) 462 | (011,111,100 | (-2,0,0,00,0-1,1) 4

63 | (0,1,1,1,1,1,1,0) | (0,1,1,0-1-1-1,1) 4] 64 | (L1 1,1,1,1,00) | (0,2,0,1,0,-1,0,0) 4

Table 6: CMM 4, 3V = (2,1,1,0,0,0,0,0).
| # | 3a1B | 3azp | Gu || # | 3a1B 3azp | Gu
1] (-2,1-1,0,0,0,0,0) | (-1-1,0,0,0,0,0,0) 1] 2] (-2.1-1,0,0,0,0,0) ] (0-1,1,0,0,0,0,0) 1
31 (2-1,-1,0,0,0,0,0) | (1,1,0,0,0,0,0,0) 1 4] (200,1,1,000) | (2-1-1,1,-1,000) | 2




Table 6: (continued) CMM 4, 3V = (2,1,1,0,0,0,0,0).

‘ # ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
51 (-2,0,0,1,1,0,0,0) | (1,1,0,0,0,0,0,0) 2 6] (-2,1-1,0,0,00,0) | (1-1-1,1,1,1,1,1) 2
71 (2,1,0,1,0,00,0) | (2,1,1-1,1,0,0,0) 2 | 8] (21,0,1,0,000) | (0,0,0,1,1,0,0,0) 2

((L1,0,1,1,1,1,0) | (-1,0-1,0,0,0,0,0) 2 [ 10 | (LLO 11,00 | (LLI-11-1,-1,1) | 2
11| ((L1,0,1,1,1,1,0) | (0,1-1,0,0,0,0,0) 2 [ 12 | (2,-1,1,0,0,0,0,0) | (1-1,-1,1,1,1,1,1) 2
13 | (0,0,1,L,L1,1,1) | (-L1,1,1,1,1,1,1) 2 [ 14| (0,2,0,1,1,000) | (2-1-1,1-1,0,0,0) | 2
15 | (02,0.1,1,000) | (-1-1,0,0,0,0,0,0) 2 716 | (0,2,0,1,1,000) | (0-1,1,0,0,0,0,0) 2
17 | (0,1,-2,1,0,0,0,0) | (2,1,1-1,1,0,0,0) 2 [ 18 | (0,1,-2,1,0,0,0,0) | (0,0,0,1,1,0,0,0) 2
19 | (-2,0,0,1,1,0,0,0) | (2,1,1,1,1,0,0,0) 320 | (2,0,0,1,1,0,0,0) | (0,0,0-1-1,0,0,0) 3
21 | (-2,1,-1,0,0,0,0,0) | (-2-1,-1,1,1,0,0,0) 322 | (L11,1,1,1,0,0) | (L1-1-1-1-1,0,1) | 3
23 | (-1,1,0,1,1,1,1,0) | (0,0,0,1,0,0,0,1) 3 24 | (2-1-1,00,0,0,0) | (-2-1-1,1,1,0,0,0) 3
25 | (0,2,0,1,1,0,0,0) | (2,1,1,1,1,0,0,0) 326 | (0,2,0,1,1,0,0,0) | (0,0,0-1-1,0,0,0) 3
27 | (0,L,L,1,1,1,1,0) | (0,0,0,1,1,1,-2,1) 328 | A 11,1,1,1,00) | (L1-1-1-1-1,0,1) | 3
29 | (-2,0,0,1,1,0,0,0) | (-2-1-1,0,0,1,1,0) 430 | (-2,0,0,1,1,00,0) | (-2,1,0,0,0,1,1,1) 4
31| (-2,0,0,1,1,00,0) | (2,1,1,0-1,1,0,0) 432 (-2,00,1,1,00,0) | (L,LL,1L,1,1,1,1) 4
33 | (-2,0,0,1,1,0,0,0) | (0,0,0,1,0,1,0,0) 4 [ 34 ] (2,00,1,1,00,0) | (0-1,2-1-1,1,00) | 4
35 | (-2,0,0,1,1,00,0) | (1-1-1,1-1,1,1,1) 436 | (-2,1-1,0,0,0,0,0) | (2,-1,0,1,1,1,0,0) 4
37 | (-2,1-1,0,0,0,0,0) | (0,2,1,1,1,1,0,0) 4 38 | (L1,1,1,1,00) | (21,0,1-1-1,00) | 4
39 | (2,1,0,1,0,0,0,0) | (-2,0,1-1,1,1,0,0) 420 | (LLOLLLL,0) | (2-1-1,1,00-1,0) | 4
41| (LLOLLLL0) | (-2,1,0,0,0-1,-1,1) 4| 2| (LLO 11,00 | (2,1,1,0,0,0-1,1) 4
43| (L,L0L,1,1,1,0) | (2,1,1,1,1,0,0,0) 4 44 | (LLOALLL0) | (2-1,0,0,0-1-1,1) 4
45 | (LLOLLLLO) | (20-L,0-1-1-1,0) | 4] 46 | (1,L0,1,1,1,0) | (-1,1,1,1,1,1,-1,1) 4
A7 | (L0 1,1,1,0) | (0-2-1,0-11,-1,0) | 4 || 48 | (1,1,0,1,1,1,1,0) | (0,0,0,0,0,-1,-1,0) 4
49 | (2,1,0,1,0,0,0,0) | (0-2-1,0,1,1,1,0) 4 50 | (2-1-1,0,0,0,0,0) | (-2,1,0,1,1,1,0,0) 4
51| (0,0-1,1,1,1,1,1) | (2,0-1,1,1,1,0,0) 4 52| (0,0-11,1,0,1,1) | (0,0,0,1,1,-1,-1,-2) 4
53 | (0,2,0,1,1,0,0,0) | (-2-1-1,0,0,1,1,0) 454 ] (02,0,1,,0,0,0) | (-2,1,0,1,1,1,0,0) 4
55 | (0,2,0,1,1,0,00) | (-2,0,1-1-1,1,0,0) 456 | (0,2,0,1,1,0,0,0) | (2,1,1,0,-1,1,0,0) 4
57 | (0,20,1,1,0,0,0) | (2,0-1-1-1,1,0,0) 4[58 ] (0,2,0,1,1,0,0,0) | (2-1,0,0,0,1,1,1) 4
59 | (0,2,0,1,1,0,0,0) | (LL1,1,1,1,1,1) 460 | (02,0,1,1,00,0) | (0-1,2,0,0,1,1,1) 4
61| (0,2,0,1,1,0,00) | (0,1,2,1,1,1,0,0) 462 ] (02,0,1,1,000) | (0,0,0,1,0,1,0,0) 4
63 | (0,2,0,1,1,0,0,0) | (1-1-1,1-1,1,1,1) 464 (01,-2,1,00,00) | (-2,1,0,0,1,1,1,0) 4
65 | (0,1,1,1,1,1,1,0) | (-2,1,0,1,1,1,0,0) 4766 | (01,1,1,1,1,1,0) | (0,00-1-11,21) | 4
67 | (OL,L,L,1,1,1,0) | (0-1,-200-1-1,1) | 4| 68| (1,0,0,,1,1,L,1) | (-2,1,00,0-1,-1-1) | 4
69 | (LO0,L,11,1,1) | (-2.1,0,1,1,1,0,0) 470 | A1 11,1,1,00) | (2,1,000-1,1,1) 4
1| 11-1,1,1,1,00) | (2-1,0,1,1,1,0,0) 4| 72 Q11,1100 | (2,0-1,1,0,0,1,1) 4

10




Table 7: CMM 5, 3V = (2,1,1,0,0,0,0,0).

# 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
1] ((1,1-1,1,0,0,0,0) | (2,0,1,-1,0,0,0,0) 1] 2 (1,1,-1,1,0,0,0,0) | (0-2,1,-1,0,0,0,0) 1
3] (L,L,L,L,0,0,0,0) | (2,1,0,-1,0,0,0,0) 1 4] ((1,0,0,1,1,1,00) | (1,00-1-1-1,1,1) | 2
5 (-1,0,0,1,1,1,00) | (1,1-1-1,1,-1,0,0) 2 | 6| (-1,1-1,1,0,0,0,0) | (2,1,0,0,1,0,0,0) 2
71 (1L1-1,1,0,0,0,0) | (0,0,2,1,1,0,0,0) 2 | 8| (0-1-1,1,1,0,0,0) | (0,1,-2,1,0,0,0,0) 2
9| (0,L01,1,1,0,0) | (A-1-1-1-1-1,00) | 2| 10| (0,1,0,1,1,1,0,0) | (0-L0-1-1-1,L,1) | 2

11| (0,1,01,1,1,0,0) | (1-1,1-1,-1-1,0,0) 2 [ 12| (1,0-1,1,1,0,0,0) | (2,0,1,1,0,0,0,0) 2

13 | (L,L,1,1,0,0,0,0) | (-2,0,0,1,1,0,0,0) 2 [ 14 | (1L,1,1,1,0,0,00) | (0,1,-2,0,1,0,0,0) 2

15 | 2I-1LL11,10) | ((LOA1-1-1-10) | 2] 16 | @1-1,1,1,1,1,0) | (01,1-1,1-1,-1,0) | 2

17 | (2 LL,0L10,1,1,0) | (-L1,0-1,-1-1-1,0) | 2 || 18 | (-1,0,0,1,1,1,0,0) | (0,1,-2,0,0,-1,0,0) 3

19 | (-1,1,-1,1,0,0,0,0) | (-1,1,0,0,1,1,1,1) 3020 | ((1,1,-1,1,0,0,0,0) | (1-1,1,-1,1,1,0,0) 3

21 | (0,1,0,1,1,1,0,0) | (2,0,1,0,0-1,0,0) 322 (1,1,1,1,0,0,00) | (-1-1-1-1,1,1,00) | 3

23 | (1,1,1,1,0,0,0,0) | (0,1,1,0,1,1,1,1) 324 | 21-1,1,1,1,1,0) | (0,0-1,1,1,1,1,1) 3

25 | (-2,,1,1,1,1,1,0) | (1,0,0,1,1,1,1,1) 3126 | (-1,0,0,1,1,1,0,0) | (-2,0,0,0,0,0,1,1) 4

27 | (-1,0,0,1,1,1,0,0) | (-2,0,0,1,0,-1,0,0) 4 28 [ (-1,0,0,1,1,1,0,0) | (-2,1,-1,0,0,0,0,0) 4

20 | (-1,0,01,1,1,0,0) | (-1-1-1,0-1-1,1,0) | 4] 30 | (-1,0,0,1,1,1,0,0) | (0,2,0,1,1,0,0,0) 4

31| (-1,0,0,1,1,1,0,0) | (0,1,1,1,1,0,1,1) 4|32 | (1,1-1,1,0,0,0,0) | (-2,0,0,0,1,1,0,0) 4

33 | (-1,1,-1,1,0,0,0,0) | (-1,0,1-1,1,1,1,0) 4| 34 | (1,1-1,1,0,0,0,0) | (0,2,0,0,1,1,0,0) 4

35 | (0-1,-1,1,1,0,0,0) | (0,1,1,1,0,1,1,1) 436 | (0,L,0,1,1,1,0,0) | (-2-1,1,0,0,0,0,0) 4

37 | (0,1,0,1,1,1,00) | (-2,0,0,1,1,0,0,0) 4 38 [ (0,L,0,1,1,1,00) | (2-1,-1,0,0,0,0,0) 4

39 | (01,0,1,1,1,00) | (-1,0,1,1,-1-1,1,0) 4140 | (01,0,1,1,1,00) | (-1,0,1,1,1,0,1,1) 4

41| (0,1,0,1,1,1,0,0) | (0,2,0,1,0-1,0,0) 4|42 [ (01,0,1,1,1,00) | (0,2,0,0,0,0,1,1) 4

43| (0,1,0,1,1,1,00) | (0,0,2,1,1,0,0,0) 4| 44 [ (01,01,11,00) | (11,-1,0-1-1,1,0) | 4

45 | (LO1,1,1,00,0) | (-1,0,1,1,0,1,1,1) 4] 46 | (11,1,1,0,0,0,0) | (-1,1,0-1,1,1,1,0) 4

47 | (11,1,1,0,0,00) | (0,2,0,0,1,1,0,0) 448 | (21-11,1,1,1,0) | (2,0,1,0,0,0,-1,0) 4

49 | CALLLLL0) | (11,-1,0,0-1,-1,1) | 4] 50 | (L-L,L1,1,L,0) | (-1,1,00-1-1-1,1) | 4

51| (21-1,1,1,1,1,0) | (-1,0,1,1,1,1,-1,0) 452 | 21-11,1,1,1,0) | (0,1,-2,0,0,0-1,0) 4

53 | (21-1,1,1,1,1,0) | (0,0,2,1,0,0,0,1) 4] 54 | 21-L1,1,1,L,0) | (0,0,2,0,0-1,-1,0) 4

55 | (21,-1,1,1,1,1,0) | (0,1,1,1,1,1,-1,0) 456 | 21-11,10,1,0) | (11,-1,00-1-1,1) | 4

57 | (21-11,1,1,1,0) | (1-1,1,1,1,0,0,1) 4[58 | (2L,01,1,1,1,0) | (0,1,1,1,1-1-1,0) 4

59 | (2,L1,1,1,1,1,0) | (0,1,1,1,1,1,0,1) 4

Table 8: CMM 6, 3V = (2,1,1,0,0,0,0,0).

# 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
1] (-1,0,0,1,0,0,0,0) | (-2,0-1,1,0,0,0,0) 1] 2] (0,1,0,1,0,0,0,0) | (-2-1,0,1,0,0,0,0) 1
31 (0,1,0,1,0,0,0.0) | (0.2-1,1,0,0,0,0) 1 4] (1,0,0,1,0,0,0,0) | (2,0,0-1,1,0,0,0) 2
51 (-1,0,0,1,0,0,0,0) | (0,2-1,0,1,0,0,0) 2| 6] (0,1,0,1,0,0,0,0) | (-2,0-1,0,1,0,0,0) 2
71 (0,1,0,1,0,00,0) | (0,-2,0,-1,1,0,0,0) 2 | 8] (2,0-1,1,1,1,0,0) | (-1,1,-1,1,1,1,0,0) 2
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Table 8: (continued) CMM 6, 3V = (2,1,1,0,0,0,0,0).

‘ # ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
9] (2,0-1,1,1,1,0,0) | (0,1,0,1,1,1,1,1) 2 [ 10 | (-2,0-1,1,1,1,0,0) | (1,1,1,1,1,1,0,0) 2
11| (2,1-1,1,1,0,0,0) | (-2,-1,0,0,-1,0,0,0) 2 [ 12| (-2,1,1,1,1,0,0,0) | (0,2,-1,0,-1,0,0,0) 2
13 | (-2,1,1,1,1,0,0,0) | (0,0,-2,1,1,0,0,0) 2 | 14| (0,021,1,1,1,0) | (0-1-1,1,1,1,1,0) 2
15 | (0,0,2,1,1,1,1,0) | (1,0-1,1,1,1,1,0) 2 16 | (-1,0,0,1,0,0,0,0) | (-1,0,0-1,1,1,1,1) 3
17 | (-1,0,0,1,0,0,0,0) | (1,1,1,1,1,1,0,0) 318 ] (0,1,0,1,0,0,0,0) | (-1-1,1,1,1,1,0,0) 3
19 | (0,1,0,1,0,0,0,0) | (0,1,0-1,1,1,1,1) 320 [ (-2,0-1,1,1,1,0,0) | (-2,0.-1,1,0,0,0,0) 3
21 | (2,0 1,1,1,1,00) | (1-L,L1-1-1,00) | 3| 22| (-2,1,1,1,1,0,0,0) | (-2,1,1,0,0,0,0,0) 3
23 | (2.1,1,1,1,00,0) | (-1,0,0-1-1,1,1,1) 324 | (2.1,1,1,1,00,0) | (2,0,0-1,-1,0,0,0) 3
25 | (0,0,-2,1,1,1,1,0) | (-2-1,0,0,0,0,0,1) 326 (0,0-21,1,1,1,0) | (1-1,0,1,1,1,0,1) 3
27 | (-1,0,0,1,0,0,0,0) | (1,1-1-1,1,1,0,0) 4 | 28 | ((1,0,0,1,0,0,0,0) | (1,0,-1,1,1,1,1,0) 4
29 | (0,1,0,1,0,0,0,0) | (2,0,0,0,1,1,0,0) 430 | (0,1,0,1,0,0,00) | (-L1-1-1,1,1,0,0) | 4
31| (0,1,0,1,0,0,0,0) | (1-1,0,1,1,1,1,0) 432 | (2,0,1L,1,1,1,0,0) | (-2-1,0,0,0-1,00) | 4
33 | (-2,0-1,1,1,1,0,0) | (-2,1,1,0,0,0,0,0) 4] 34| (2,0,1,1,1,1,00) | (1-1,1,00-1,1,1) | 4
35 | (-2,0-1,1,1,1,0,0) | (-1-1,1,1,1,0,1,0) 40136 | (-2,0,1,1,1,1,0,0) | (2,0,0,0,-1,-1,0,0) 4
37 | (2,0 1,1,1,1,00) | (1,1 1-1-1-1,00) | 4 | 38 | (-20-1,1,1,1,0,0) | (0,1,0-1-1-1,1,1) | 4
39 | (-2,1,1,1,1,0,0,0) | (-2,0-1,0,0,1,0,0) 440 | (2,1,1,1,1,0,0,0) | (2,0,0,1,0,1,0,0) 4
41| (21,011,000 | (LI-11-1,1,00) | 4| 42| (2.1,1,1,1,00,0) | (0-1-1,0-1,1,1,1) | 4
43| (2,1,1,1,1,00,0) | (0-1,1,1,1,1,1,0) 4| 44 | (2,1,0,1,1,00,0) | (0,1,0,1,1,1,1,1) 4
45 | (2,1,1,1,1,00,0) | (1,1,1,0,0,1,1,1) 4|46 | (2,1,1,1,1,0,0,0) | (1,1,1,1-1,1,0,0) 4
47 | (0,0,21,1,1,1,0) | (-2,0-1,1,0,0,0,0) 4[| 48 | (0,021,1,1,1,0) | (LI 1,00-1-1,1) | 4
49 | (0,0-21,1,1,1,0) | (0-1-1,1-1-1,-1,0) | 4 || 50 | (0,0-2,1,1,1,1,0) | (0,0,-2,0,0,0-1,1) 4
51| (0,02,1,1,1,1,0) | (0,0-2,1,1,0,0,0) 4|52 | (0,0-21,1,1,1,0) | (0,0,1,1,1,1-1,1) 4
53 | (0,0,-2,1,1,1,1,0) | (1,0-1,11,-1-1,0) | 4

Table 9: CMM 7, 3V = (2,1,1,0,0,0,0,0).

‘ # 3a1p 3azp ‘ Gu H # ‘ 3a1p 3a3p ‘ Gu
1] (-1,0,0,1,0,0,0,0) | (-1,0-1,0,0,0,0,0) 1] 2] (0,1,0,1,0,00,0) | (0,1,-1,0,0,0,0,0) 1
31 (0,1,0,1,0,00,0) | (1,1,0,0,0,0,0,0) 1 2] (1,00,1,0000) | (2-1-1-1,1,000) | 2
51 (-1,0,0,1,0,0,0,0) | (0,0,0,1,1,0,0,0) 2 6] (0,1,0,1,0,000) | (2-1-1-1,1,0,0,0) | 2
71 (0,1,0,1,0,0,00) | (0,0,0,1,1,0,0,0) 2 | 8| (-2,0-1,1,1,1,0,0) | (2,1,1,0,0,0,1,1) 2
9 | (-2,0-1,1,1,1,0,0) | (0,1,-1,0,0,0,0,0) 2 10 | (-2,0-1,1,1,1,0,0) | (1,1,0,0,0,0,0,0) 2
11| (-21,1,1,1,0,00) | (-1,0-1,0,0,0,0,0) 2 [ 12 | (-2,1,1,1,1,0,0,0) | (2,1,1,1,-1,0,0,0) 2
13 | (0,0,2,1,1,1,1,0) | (0,-1,1,0,0,0,0,0) 2 [ 14 | (0,0-2,1,1,1,1,0) | (0,0,0,1,1,1,-2,1) 2
15 | (0,0-2,1,1,1,1,0) | (1,0,1,0,0,0,0,0) 2 16 | (-1,0,0,1,0,0,0,0) | (2,1,1,0,1,1,0,0) 3
17 | (-1,0,0,1,0,0,0,0) | (0,0,0,-2,1,1,1,1) 318 | (0,1,0,1,0,0,00) | (2,1,1,0,1,1,0,0) 3
19 | (0,1,0,1,0,0,0,0) | (0,0,0,-2,1,1,1,1) 320 | (2,0-1,1,1,1,0,0) | (-2-1,-1,1,1,0,0,0) 3
21 | (-2,0-1,1,1,1,0,0) | (0,0,0,0-1,-1,0,0) 3 22| (21,1,1,1,00,0) | (-2-1,-1,1,1,0,0,0) 3
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Table 9: (continued) CMM 7, 3V = (2,1,1,0,0,0,0,0).

‘ # ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu ‘
23 | (-2,1,1,1,1,0,0,0) | (0,0,0-1-1,0,0,0) 324 (2.0,1,1,1,00,0) | (1-1-1,1,1,1,1,1) 3
25 | (-1,0,0,1,0,0,0,0) | (-2,1,0-1,1,1,0,0) 426 | (0,1,0,1,0,0,0,0) | (-2,0,1,1,1,1,0,0) 4
27 | (0,1,0,1,00,00) | (-2,1,0,0,1,1,1,0) 4 [ 28] (0,1,0,1,0,0,0,0) | (0-2,-1,0,1,1,1,0) 4
29 | (1,0-1,0,0,0,0,0) | (-2,1,0,1,1,1,0,0) 430 | (2,0-1,1,1,1,00) | (:2-1,-1,00-1,1,0) | 4
31| (-2,0-1,1,1,1,0,0) | (-2,0,1,1,1,-1,0,0) 432 | (2,0-1,1,1,1,00) | (-2,1,0-1-1-1,00) | 4
33 | (-2,0-1,1,1,1,00) | (-2,1,0,1,1,1,0,0) 4 34| (2,0-1,1,1,1,00) | (LIA1-1-1,0,1) | 4
35 | (-2,0-1,1,1,1,00) | (-L,L1,1,1,1,1,1) 436 | (-2,0-1,1,1,1,00) | (0-2-1-1,-1-1,00) | 4
37 | (-2,0-1,1,1,1,0,0) | (0,0,0,1,0,0,1,0) 4 38| (21-1,1,1,00,0) | (-2,1,0-1-1,1,0,0) 4
39 | (2,1,1,1,1,00,0) | (-2-1-1,0-1,1,00) | 4 || 40 | (-2,1,1,1,1,0,0,0) | (-2,1,0,1,1,1,0,0) 4
41| (21,1,1,1,00,0) | (2,0-1,0,0,1,1,1) 4 2] (21,1,1,1,000) | (2,1,1,0,0,1,1,0) 4
83| (21,1,1,1,00,0) | (LLL11,1,1,1) 4 44 | (2,1,1,1,1,0,0,0) | (0,2,1,-1,-1,1,0,0) 4
45 | (2,1,1,1,1,00,0) | (0,0,0.2-1,1,1,1) 446 | (-2,1,1,1,1,0,0,0) | (0,0,0,1,0,1,0,0) 4
A7 | (UL LL100) | (-2,1,0,1,1,0,0,-1) 4 28] (02-1,1,1,1,00) | (2-1,0-1-1-1,00) | 4
49 | (0,0-21,1,1,1,0) | (2-1,1,1,1,00,0) | 4| 50 | (0,0,2,1,1,1,1,0) | (-2,0,1,1,1,1,0,0) 4
51| (0,021,1,1,1,0) | (2,1,1,1,0,0-1,0) 4 52| (0,021,1,0,1,0) | (LL11,1-1-1,1) 4
53 | (0,0-2,1,1,1,1,0) | (0,0,0,0,0-1-1,0) 454 ] (0,0-2,1,1,1,1,0) | (0,00-1-1-1,21) | 4
55 | (0,0-2,1,1,1,1,0) | (0,0,0,1,0,0,0,1) 456 | (0,021,1,1,1,0) | (1-1-1,1,1,1,-1,1) 4
57 | (0,0,-2,1,1,1,1,0) | (0,-1,-2,1,1,1,0,0) 4 58 | (0,0-21,1,1,1,0) | (0-1,20-1-1,1,0) | 4
59 | (0,0-2,1,1,1,1,0) | (0,1,2,1,1,0,0,1) 4

Table 10: CMM 8, 3V = (1,1,0,0,0,0,0,0).
‘ # ‘ 3a1B ‘ 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu ‘
1] (0,0,L,1,1,1,00) | (00-1-1-1-1,1,1) | 1] 2] (0,0:2,000,00) | (-1,-2,1,0,0,0,0,0) 1
3] (0,0,L,L,1,1,00) | (-1,-2,0,0,0,-1,0,0) 2 | 4] (0,0,1,1,1,1,00) | (1-1,1,1,1,-1,0,0) 2
5 | (1-1,1,1,0,0,0,0) | (0,0,1,-2,1,0,0,0) 2| 6| @111,1,1,1,0) | (-2-1,1,0,0,0,0,0) 2
71 (001,1,1,1,00) | A-1-1-11-1,00) | 3| 8] @LLLLLLO) | (1-1,1,0-1-1,-1,0) | 3
9 (0,0,1,1,1,1,0,0) | (1-1,1,0-1,-1,1,0) 410 [ (0,0,1,1,1,1,00) | (1-1,1,1,0,0,1,1) 4
1] @LLLLLL0) | ((1,1,1,1,0-1,-1,0) 412 [ (21,1,1,1,1,1,0) | (0,0,2,1,0,0,-1,0) 4

Table 11: CMM 8, 3Vg = (2,1,1,1,1,0,0,0).

# | 3a1B | 3azp | Gu || #] 3a1B | 3azp | Gu |
1] (-1,0,0,0-1,1,1,0) | (-1,1,1,1,-1,0,0,1) o[ 2 [ (-1,0,0,0-1,1,1,0) | (0,1,1,1,0,1,1,1) 2
3 (LLO0A1,-1,000) | (-2-1,00-1,000) | 2| 4| (1,1,0-1-1,0,00) | (2,0,0,1,1,0,0,0) 2
5 | (-1,1,0,-1-1,0,0,0) | (0,-2,0,1,1,0,0,0) 2| 6| (1,1,1,00,1,00) | (1-1-1,0,0-1,1,1) 2
71 (LLL0,0,1,00) | (I 1-1,1-11,00) | 2| 8] (0,1,0,0-1,1,1,0) | (-1,0,1,1,0,1,1,1) 2
9 [ (0,,0,0-1,1,1,0) | (-1,1,1,1,-1,0,0,1) 2 [ 10 | (0,1,1,1,0,1,00) | (-1-1-1-1-1-1,00) | 2
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Table 11: (continued) CMM 8, 3V = (2,1,1,1,1,0,0,0).

‘ # ‘ 3a1p 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu
1] 0,1,1,1,01,00) | 0-1-1-10-1,11) | 2] 12 (01,1,1,01,00) | (1-1,-1,-1,1-1,0,0) 2
13| (1,L,0,0,0,1,L,0) | (0,0,1,1,1,1,1,1) 2 [ 14 | (1,1,0,0,01,1,0) | (1,1,1,1,1,0,0,1) 2
15 | (21-1-1-1,1,1,0) | (-1-1,1,1,1,1,0,0) 2 [ 16 | @1,1,1-1,1,1,0) | (0,0,0,0,0,1,-2,1) 2
17 | QLI11,1,0) | (L-1-1,1,1,00) | 2] 18 | (-1,0,0,0-1,1,1,0) | (-1,1,1,0,0-1,-1,1) 3
19 | (-1,0,0,0,1,1,1,0) | (1L,L,1,1,1,1,0,0) 320 | ((1,1,0-1-1,00,0) | (-1,1,1,0,0,1,1,1) 3
21 | (1L,1,1,00,1,0,0) | (-200-1-1,000) | 3| 22 | (-1,1,1,0,0,1,0,0) | (-1,1-1,1,1,1,0,0) 3
23 | ((1,1,1,0,0,1,0,0) | (1,1,1,1,1,1,0,0) 3 24| (01,00-1,1,1,0) | (-1-1,1,1,1,1,0,0) 3
25 | (0,1,0.0-1,1,,0) | (L1,1,00-1,-1,1) | 3] 26 (0,1,1,1,0,1,00) | (-2,0,0-1-1,0,0,0) 3
27 | (01,1,1,0,1,00) | (-1,1,1-1,1,1,0,0) 328 | (1,1,0,001,1,0) | (-1-1,1,1,1,1,0,0) 3
20 | (21,-1,-1,-1,1,1,0) | (-1,0,1,1,0,1,1,1) 3030 | (2,1-1,-1-1,1,1,0) | (0,0,0,0,0,1,-2,1) 3
31| 2 1L,L1-1,01,00 | (-1,1,1,1-1,0,0,1) 332 | (2L11,1,0,1,0) | (1,1-1,-1,-1,0,0,1) 3
33 | (-L0,0,0,L,1,1,0) | (-2,0-1-1,0,00,0) | 4 34 ] (-1,0,00-1,1,1,0) | (-2,0,0,0,1,1,0,0) 4
35 | (-1,0,0,0-1,1,1,0) | (-2,1,0,0,0,0,0,1) 436 | ((1,0,00-1,1,1,0) | (-1,0-1-1,1,0,-1,1) 1
37 | (-1,0,0,0-1,1,1,0) | (2,0,0,0-1,0,0,1) 438 | (-1,0,00-1,1,1,0) | (-1,1,0,0,1,1,1,1) 4
39 | ((1,0,0,0-1,1,1,0) | (LL1-1,1,0-1,0) | 4] 40 | (-1,0,0,0-1,1,1,0) | (1,1-1-1,-1,0-1,0) 4
41| (1,1,1,0,0,1,00) | (-2,1,0,0,0,-1,0,0) 4| 2 | (L11,00,1,00) | (1-1-1-1,-1,0,1,0) | 4
43| (1,1,1,00,1,00) | (2,1,0,1,0,0,0,0) 444 | ((1,1,0,0,0,1,0,0) | (2,0,-1,0,0-1,0,0) 4
45 | (L,LL00,L00) | (2,0,0,0-1,1,0,0) 446 | (1,1,1,00,1,00) | (-1,0,0,1,1,1,1,1) 4
A7 | (L1,1,00,1,00) | (L10-1-1,0,0,1) | 4| 48 | (-1,1,1,0,0,,00) | (-1,1,1,0,0-1,1,1) 4
49 | (1,1,1,0,0,1,00) | (LLI1A1,-1,00) | 4] 50 | (-1,1,1,00,1,0,0) | (0,2,1,0,0,-1,0,0) 4
51 | ((1,1,1,0,0,1,0,0) | (0-1-1,1,1,1,1,0) 452 | (L1,1,00,1,0,0) | (0,1,-2,1,0,0,0,0) 4
53 | ((1,1,1,0,0,1,0,0) | (0,1,0,1,1,1,1,1) 4 54 | (1,1,1,00,1,00) | (1,0-1,1,1,1,1,0) 4
55 | ((1,1,1,0,0,1,0,0) | (I1-1-1-1,01,0) | 4] 56 | (0,1,0,0,1,1,1,0) | (-1,-1,1,-1,0,1-1,0) 4
57 | (0,1,00-1,1,1,0) | (0,2,1,0,0,0,0,1) 4 58 | (01,1-1-1,0,0,0) | (0,1,0,1,1,1,1,1) 4
59 | (0,1,1,1,0,1,00) | (-2,0,0,0,1-1,0,0) 460 | (0,1,1,1,0,1,00) | (-2,1,0,0,0,1,0,0) 4
61| (0,1,1,1,01,00) | (LO-I-L,L,1,1,0) | 4] 62 (0,1,1,1,0,1,00) | (2,1,1,0,0,0,0,0) 4
63 | (0,1,1,1,0,1,00) | (-1,L,0,0,1,L,1,1) 464 (01,1,1,0,1,00) | (-1,1,1,1-1,-1,0,0) 4
65 | (0,1,1,1,0,1,0,0) | (0,2,1,0,0-1,0,0) 466 | (0,1,1,1,0,1,0,0) | (0,1,0-2,1,0,0,0) 4
67 | (0,1,1,1,0,1,00) | (0,1,1,1,0-1,1,1) 468 | (01,1,1,01,00) | (1,1-1-1,-1,0,1,0) 4
69 | (-2,1-1,-1,-1,1,1,0) | (LOA-1-10-1,1) | 4] 70 | (2L0-1-1,1,1,1) | (-1,1,1,0,0-1,-1,-1) 4
1| 101101 | (0,0-1-1-11,1,1) | 4] 72 | (21,0-1-1,1,1,1) | (0,0,1,1,1,1,1-1) 4
3101 LL01) | -11,-1,1,00) | 4] 74 | 21,0-1-1,1,1,1) | (1-1,0,0,-1,1,1,1) 4
75 | (211,0-1,1,01) | (-1,0,0,,1,1,1-1) 476 | (21,1,0-1,1,1,1) | (0,2,1,0,0,0,0,1) 4
77 @ILLL11,0) | ((L1-1-1,01,1,0) | 4] 78 | (01-1-1,2,0,1,1) | (-1,1,0,0,1,-1,-1,-1) 4
79 | (01-1-1,211,1) | (1-1,1,1,0,1,1,0) 480 | (02,1,1-1,1,1,1) | (0,0-1-1-1,1,1,1) 4
81| (02,1,1-1,11,1) | (1-1,0,0-1,1,1,1) 482 | (211,0-1,1,1,1) | (0,0,0,0,0-1,-1,-2) 4
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Table 12: CMM 9, 3V = (1,1,0,0,0,0,0,0).

# ‘ 3a1p ‘ 3azp ‘ Gu H # ‘ 3a1B ‘ 3a3p ‘ Gu ‘
1] (1,0,1,0,0,0,00) | (1,1-1,1,1,1,1,1) 1] 2] (1,0,1,0,0,0,0,0) | (0,0,1,1,0,0,0,0) 1
31 (1,0,1,0,0,0,0,0) | (-2,-1,0,1,1,1,0,0) o | 4| @ 1,1,1,1,0,00) | (-2-1,1,1-1,00,0) | 2
5| (2-1,1,1,1,0,0,0) | (-1,1,1,1-1,1,1,1) 3 6] (2-1,1,1,1,0,0,0) | (0,0,1,0,0,1,0,0) 3
7 1 (2-1,1,1,1,0,0,0) | (0,0,0,-1,-1,0,0,0) 3 8| 2-1,1,1,1,000) | (2-1,1,00,1,1,0) | 4
9 [ (2-1,1,1,1,0,0,0) | (-2-1,0,1,-1,1,0,0) | 4| 10 | (2-1,1,1,1,0,0,0) | (0,0,2,0-1,1,1,1) 4
Table 13: CMM 9, 3V = (2,1,1,1,1,0,0,0).
# 3a1B ‘ 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu
1 (-1,0,0,0,0,1,0,0) (-1,0,0,0,-1,0,0,0) 2 2 | (-1,0,0,0,0,1,0,0) (0,0,0,0,0,1,1,0) 2
31 (0,1,00,01,00) | ((I-1-1-1-1-1,1,1) | 2| 4] (0,1,0,00,1,00) | (0,0,0,0,0,1,1,0) 2
5] (0,1,0,0,0,1,0,0) | (1,1,0,0,0,0,0,0) 2 | 6 (2,000-1,1,1,1) | (1-1-1-1-1,1,1-1) | 2
71 (2,000 11,11 | (-1,1,1-1,1,1,1,1) 2 | 8| (-2,0,0,0-1,1,1,1) | (0,0,0,0,0,0-1-1) 2
9 | (-2,0,0,0-1,1,1,1) | (0,1,0,0,-1,0,0,0) 2 [ 10 | (-2,0,0,0-1,1,1,1) | (1,1,0,0,0,0,0,0) 2
11| (-2,1,1,1-1,0,0,0) | (-1,0,0-1,0,0,0,0) 2 12 [ (-2,1,1,1-1,0,0,0) | (0,0,0,-1,1,0,0,0) 2
13 | (0,1,1,1,2,1,0,0) | (1,0,0,0,1,0,0,0) 2 [ 14 | (-1,0,0,0,0,,0,0) | (2,1,1,0,0,0,1,1) 3
15 | (0,0,0-1-1,000) | (-2,0-1,1,1,1,0,0) 316 | (0,1,0,0,0,1,00) | (-2,0,0-1-1,1,1,0) 3
17 | (0,1,0,0,0,1,0,0) | (-2,0,1,1,-1,1,0,0) 318 (-2,0,0,0-1,1,1,1) | (-2,0,0-1,-1,1,1,0) 3
19 | (-2,0,0,0-1,1,1,1) | (-2,0,0,0,1,1,1-1) 3120 | (-2,00,0-1,1,1,1) | (-2,1,0,0,0,1,1,1) 3
21 | (-2,0,0,0-1,1,1,1) | (0-1,-1,2,1,0,0,-1) 3022 | (20,1,1-1,000) | (-2,1-1-1,-1,0,0,0) 3
23 | (-2,1,1,1-1,0,0,0) | (-2,1,1,0,-1,1,0,0) 3 24| (2,1,1,1-1,0,00) | (2,0,0-1,0,1,1,1) 3
25 | (-2,1,1,1-1,0,0,0) | (0,2,0,0,1,1,1,1) 3026 (-1,0,0,0,0,1,0,0) | (-2,0,0-1,1,-1,1,0) 4
27 | (-1,0,0,0,0,1,0,0) | (-2,1,1,0,-1-1,0,0) 4 28 [ (-1,0,0,0,0,1,0,0) | (-2,1,0,0,0-1,1,1) 4
29 | (0,1,0,0,0,1,00) | (-2-1,0,0,-1,-1,1,0) 430 ] (0,1,0,00,1,00) | (-2-1,1,1,0,-1,0,0) 4
31| (0,1,0,00,1,00) | (-2,0,1,0,0,1,1,1) 432 (0,1,0,00,1,00)0 | (-2,1,1,0-1,0,1,0) 4
33 | (0,1,0,0,0,1,00) | (0-2,1-1,-1,0,1,0) 4 34| (1,0,0,0-1,00,0) | (-2,1,0,0,0,1,1,1) 4
35 | (-2,0,00-1,1,1,1) | (-2,0-1-1,0,1,0-1) 4136 | (-2,0,00-1,1,1,1) | (-2,1,0-1,1,1,0,0) 4
37 | (-2,0,0,0-1,1,1,1) | (-2,1,0,0,0-1-1,1) 4|38 | (-2,0,0,0-1,1,1,1) | (-2,1,1,0-1,0,0,-1) 4
39 | (-2,0,0,0-1,1,1,1) | (-L1,1,1-1,1,1-1) 4140 | (-2,0,00-1,1,1,1) | (0,0-1-2,0,1,1-1) 4
41| (-2,0,0,0-1,1,10) | (0,0,0-2-1,-1,-1-1) 4|42 | (2,1,0-1-1,1,0,0) | (-2,0-1,1,1,-1,0,0) 4
13 | (21,0-1-1,1,0,0) | (-2,1,0,1,-1-1,0,0) 4 || 44 | (2,1,0-1-1,1,0,0) | (-2,1,1,0-1,1,0,0) 4
45 | (-2,1,0-1-1,1,0,0) | (-1-1,0,0,0,0,0,0) 4|46 | (2,1,0-1-1,1,0,0) | (2,0-1,1-1,-1,0,0) 4
47 | (21,0-1-1,1,0,0) | (0,-2,1,-1,-1,1,0,0) 4 || 48 | (2,1,0-1-1,1,0,0) | (0,2,0-1-1,0,1,1) 4
19 | (-2,1,0-1-1,1,0,0) | (0,0,0,0,0,1,1,0) 4 ][50 | (2,0-1-1-1,1,0,0) | (-2-1,1,1,0,1,0,0) 4
51 | (2,0-1,-1-1,1,0,0) | (-2,0,0,1,-1,0,1,1) 4| 52 | (2,0-1-1-1,1,0,0) | (0,0,1,1,-2,1,1,0) 4
53 | (2,0-1,-1-1,1,0,0) | (0,0,2,-1,-1,1,1,0) 4[| 54 | (2,0-1-1-1,1,0,0) | (0,1,0,0,-1,0,0,0) 4
55 | (2,1,00-1,1,1,0) | (-2,-1,0,0,1,0-1,1) 456 | (2,1,00,1,1,1,0) | (-2,0,1-1,1,0,0,1) 4
57 | (2,1,0,0-1,1,1,0) | (0,0,2,0,1,1,1,1) 4 58 | (2,1,0,0-1,1,1,0) | (0,1,0,-1,0,0,0,0) 4
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Table 13: (continued) CMM 9, 3Vp = (2,1,1,1,1,0,0,0).

‘ # ‘ 3a1B 3azp ‘ Gu H # ‘ 3a1p ‘ 3a3p ‘ Gu
59 | (0,2,1-1-1,1,0,0) | (-2,-1,1-1,-1,0,0,0) 4160 | (021-1-1,1,00) | (-2,0,0,1,0,-1,1,1) 4
61 | (0,2,1,-1,-1,1,0,0) | (-2,1,0,1,-1-1,0,0) 462 | (021-1-1,1,0,0) | (-1,0,0,0-1,0,0,0) 4
63 | (-2.1,1,0,0,1,1,0) | (-2-1-1,0,0,0,-1,1) 4] 64| (21,1,001,1,0) | (-2,1,0,0,0,1,1,1) 4
65 | (-2,1,1,0,0,1,1,0) | (I 1-11-1-1-1,1) | 4] 66 (-2,1,1,0,0,,1,0) | (0,0,0,0,0,1,0,1) 4
67 | (-2,1,1,0,0,1,1,0) | (1,0,0,1,0,0,0,0) 468 | (-2,1,1,1-1,0,0,0) | (-2,0,0,-1,-1,1,1,0) 4
69 | (-2,1,1,1,-1,0,0,0) | (2,1-1,1,0,1,0,0) 470 | (2,1,1,1,-1,0,0,0) | (2,1,1,0,0,1,1,0) 4
1| (-2,0,1,1-1,0,0,0) | (0,2,1,-1,1,1,0,0) 4 72 | (2L,0,1,-1,0,0,0) | (0,1,0,2,1,1,1,0) 4
73| (21,1,1-1,0,00) | (L1-1-1,-1,1,1,1) 474 | (LI 1,1,0) | (2,0,0,1,0-1-1-1) 4
75 | (LL1-1-1,1,1,1) | (-2,0,0,1,0,1,1,1) 4176 | (LLL-L-1LL,1,1) | (A-1-1-1,1,1,1,1) | 4
77 | (LI A1-11,1,0) | (2-1,-1,-1,-1,0,0,0) 4 78 | (LI 1-1,0,1,1) | (0,2,0,1,0-1-1,-1) 4
79 | (LL1-1-1,1,1,1) | (0,0-1,1,0,0,0,0) 4]/ 80 | (0,1,0-1,2,1,1,0) | (-2,0,0,1,0,1,1,1) 4
81| (0,1,0-1,2,1,1,0) | (-2,0,-1,1,1,1,0,0) 4] 82| (0,1,0-1,-2,1,1,0) | (0,1,1,0,-2,1,1,0) 4
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